The occurrence of mtDNA heteroplasmy in multiple cetacean species.
In population genetics and phylogenetic studies, mitochondrial DNA (mtDNA) is commonly used for examining differences both between and within groups of individuals. For these studies, correct interpretation of every nucleotide position is crucial but can be complicated by the presence of ambiguous bases resulting from heteroplasmy. Particularly for non-model taxa, the presence of heteroplasmy in mtDNA is rarely reported, therefore, it is unclear how commonly it occurs and how it can affect phylogenetic relationships among taxa and the overall understanding of evolutionary processes. We examined the occurrence of both site and length heteroplasmy within the mtDNA of ten marine mammal species, for most of which mtDNA heteroplasmy has never been reported. After sequencing a portion of the mtDNA control region for 5,062 individuals, we found heteroplasmy in at least 2% of individuals from seven species, including Stenella frontalis where 58.9% were heteroplasmic. We verified the presence of true heteroplasmy, ruling out artifacts from amplification and sequencing methods and the presence of nuclear copies of mitochondrial genes. We found no evidence that mtDNA heteroplasmy influenced phylogenetic relationships, however, its occurrence does have the potential to increase the genetic diversity for all species in which it is found. This study stresses the importance of both detecting and reporting the occurrence of heteroplasmy in wild populations in order to enhance the knowledge of both the introduction and the persistence of mutant mitochondrial haplotypes in the evolutionary process.